The main objective of this paper is to investigate the presence of the-day-of-f f the week and the-month-of-f f the-year effects in the Romanian equity market, using Bucharest Stock Exchange returns between 2000 and 2011. While we observe the presence of Thursday effect in Romanian equity market, we do not find any traditional Monday or January effect for the f f entire sample period. Furthermore, we observe the January effect during pre-crisis period. However, the subsample analysis provides very different results, perhaps due to increasing degree of capital market maturity, EU accession and other a important events, such as the financial crisis. It follows that the Romanian equity market is reasonably efficient, where prices reflect all publicly available information and no trading rule and market timing can be used to generate abnormal returns.
Introduction
The investigation of calendar anomalies in security markets has been of particular importance for financial economists and practitioners for many decades, as evidenced by a large number of studies in the literature. The significance of these anomalies derives from the fact that they carry important implications for capital market efficiency and portfolio formation.
The well-researched and documented anomalies in financial markets are the-day-of-the-week and themonth-of-the-year effects. There are numerous studies that confirm or refute these theories of calendar effects in capital market. The results seem to be contradictory at times, depending on the characteristics of capital markets studied. These characteristics include the size and maturity of the capital market, the business cycle, the organizational structure, the degree of integration and liberalization etc.
In Central and Eastern Europe (CEE), Patev 2003 reports negative returns on Monday in Romania and Czech Republic between 1997 to 2000. Ajayi et al. 2004 , on the other hand, test the-day-of-the-week effect in the emerging markets of Eastern Europe in the period between 1990 and 2002 and provide mixed support for the existence of the day-of-the-week effect. Moreover, Tonchev and Kim 2004 examine calendar effects in Czech Republic, Slovakia, and Slovenia and find a very weak evidence of the January and the day-of-the-week effects in these markets. Chukwuogor-Ndu, 2006 studies the day-of-the-week effect in fifteen European financial markets and provides evidence of negative returns on Monday in Czech Republic, Slovakia, and Turkey.
Heinineni In addition, a number of papers investigate calendar anomalies in several particular countries from Central and Eastern Europe Al- Khazali et al., 2008; Floros, 2008; Kenourgios and Samitas, 2008, Tudor, 2006; Henke, 2001; Bohl et al., 2010; Depenchuk et al., 2010; Bildik, 2001; Georgantopoulos and Tsamis, 2010. In this study we analyze day-of-the-week and month-of-the-year effect using data from BET and BET-C indices of the Bucharest Stock Exchange (BSE), a sample period from 2000 to 2011. This sample is then partitioned into two distinctive sub-periods to compare the day-of-week and month-of-the-year effects during post and pre era of the global finance crisis. While the results provide evidence of Thursday, we do not find any traditional Monday or January effect during 1998 to 2011 period. However, we discover mild January and Monday effects during pre-financial crisis period.
The remainder of the paper is organized as follows. Section 2 presents the literature review and Section 3 provides a brief description of the Romanian capital market. Section 4 describes the data and methodology and section 5 discusses the empirical results. Finally, the last section contains the summary and conclusions.
Data
The data set for this study consists of the daily closing values of Bucharest Exchange Trading (BET) and Bucharest Exchange Trading-Composite (BET-C) indexes that represent Bucharest Stock Exchange. The period covered is 12 years, from 2000 to 2011. BET is the first index developed by BSE and is the reference index for the Romanian stock market. BET is a free float weighted capitalization index containing the 10 most liquid companies. The BET-C is a composite index of BSE market and reflects the price movement of all the companies listed in the BSE, except for the Exchange Traded Funds. Daily index data sets for both indices are collected from BSE site.
In addition, we investigate the nature of the-day-of-the-week and the-month-of-the-year effect during pre and post 2007 global financial crisis by partitioning our data into two sub-periods: one from January 1, 2000 to June 30, 2007 and the other one from July 1, 2007 to December 31, 2011.
Methodology
The daily return for each index is calculated using the following equation:
where: R t is the daily return; P t is closing value of index on day t; P t-1 is closing value of index on day t-1.
In order to test for stationarity of the stock prices indexes series we perform Augmented Dickey-Fuller and Kwiatkowski-Philips-Schmidt-Shin tests. The tests indicate that the daily returns are integrated of first order. This is confirmed also through the KPSS test.
To investigate the presence of the day-of-the-week effect in our series, we estimate the following model:
where Rt is the return on day t; a t is the mean return for each day-of-the-week; d it is a dummy variable for the five days of the week, such that d 1t =1 for Monday, 0 otherwise and so on; and u t is a random error term.
The null hypothesis and its alternative can be expressed as H 0 : a 1 =a 2 =a 3 =a 4 =a 5 =0 and H 1 : at least two of variables are different from zero, respectively.
The rejection of null hypothesis implies that the daily mean returns (a t ) are statistically significantly different from each other. It follows that there exists daily seasonality in returns across different days of the week.
To examine the month-of-the-year effect, we estimate the following model:
where R t is the monthly return in month t; a t is the mean return in month t; d it is dummy variable for the twelve months of the year, such that d1t =1 if the month is January and 0 otherwise, and so on; u t is an error term assumed to be independent and identically distributed (IID).. Similar to the above discussion, we consider two hypotheses: H 0 : a 1 =a 2 =a 3 12 =0 and its alternative hypothesis is stated as H 1 : at least two of coefficients are different from zero.
Equations 2 and 3 suffer from heteroscedasticity and autocorrelation in returns. So, following Ariss et al. (2011) , we test for heteroscedasticity using the Cook Weisberg test and if it is present, we apply the Huber White sandwich estimator to correct for it to obtain robust t-values. We further test for autocorrelation function to confirm the use of first-order autoregressive process [AR(1)].
Empirical results
Equation 2 and AR(1) are estimated using data for both Romanian indices for entire sample period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) and the results are displayed in Table 1 . The specification of AR(1) model is used to adjust the stock returns. These financial time series do not adjust instantaneously to changes, meaning that different stocks have different price adjustment speeds to new information arrival into the market. So, this lag in price response leads to a positive autocorrelation in index returns.
As can be seen from Table 1 , the variation in returns is not statistically significant for week-days, except for Thursdays, when the returns are positive and statically significant in the case of both BET and BET-C. In addition, a positive Friday effect during the sample period is observable for BET-C.
It is interesting to note that both indices do not demonstrate any traditional Monday effect since Monday returns are positive though not statistically significant. However, it seems that the variable day is not the main reason for recording these anomalies and so, other considerations such as the information inefficiency, The results for the period 2000-June 2007 suggest that there are seasonal anomalies during the pre-crisis period. More specifically there exist statistically significant Wednesday, Thursday and Friday effect in both indexes. In addition the findings show that means of Thursdays returns are higher than those of the other days of the week in the case of BET. On the other hand, Fridays means returns are greater than those of other days of the week in the case of BET-C. In addition, in the case of the last reminded index it can be seen a mild Monday effect.
In contrast, the results in case of the second sub-period imply no link between stock returns and the-day-ofthe-week in the case of this sample. In addition, the returns during post-crisis are all negative with the (2009) who report the absence of daily anomalies in 2007-2009 period in Romania. We speculate the disappearance of the daily anomalies and the presence of negative returns in the post financial crisis may be he severe market downturn. In sum, one can conclude high market volatility and uncertainty following the financial crisis resulted in the disappearance of calendar anomalies in Romanian market, although a Thursday effect is observed during the entire sample period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) in the case of both indices. Table 2 reports the estimated parameters of the-month-of-the-year effect for entire sample period. As can be seen, the April and July show statistically significant positive anomalies in the case of both indices. In addition, BET return exhibits a positive significant December effect. In order to conserve space, the results for pre and post financial crisis period respectively are not displayed here, but are available by the authors upon the request of the readers. There exists a statistically significant January effect in Romanian stock market during the pre-crisis period. We also note that the abnormal return during this month is highest compared to other months of the year in the case of both indices. Furthermore, the other significant positive returns anomalies for BET index are represented by the following months, in ascending order: September, July, December, October and June. In the case of BET-C the order is: September, April, October, July and June. These findings are in contrast with those of Tudor (2006) who reports the influenced by the period that he used because this period is generally characterized by low transactions, participation of a small number of domestic and foreign investors and weak correlation of Romanian stock market to the global markets.
A comparison between the two sub-periods reveals the absence of any month-of-the-year effect during the post financial crisis period in Romania, except April, in the case of BET, and March in the case of BET-C.
One interesting point is that, similar to the results of the-day-of-week effect, the majority of the coefficients of the-month-of-year are negative though not statistically significant. This result could be due to the global financial crisis after which the Romanian market plunged drastically and investor behave on the side of caution.
Conclusions
Following the analysis of two Romanian indices, BET and BET-C, we document a Thursday effect and a lower mean return on Fridays in the case of BET-C. We, however reject the hypothesis of presence of abnormal returns on Monday.
The examination of pre and post financial crisis indicates dissimilar results. More specifically, no daily return abnormally was found in the case of both indices during post financial crisis period; however, we observe stronger return abnormalities on Thursday, in pre financial crises period.
The analysis of the entire period provides evidence of the presence of higher returns in April and July and the absence of January effect in both indices. By dividing the sample into two and analyzing month-of-the-year effect in the sub-periods the results indicate the disappearance of these anomalies during the financial crisis.
In sum, the absence of any Monday or January effects over the entire sample period and the disappearance of these anomalies during post financial crisis period imply that the Romanian equity market is becoming fairly efficient. It follows that prices appear to reflect all available information and no trading rules and market timing can be utilized to generate abnormal return.
